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Atypical squamous lesion (ASL), a histologic diagnosis of unclear significance in the uterine cervix, can be divided into neoplastic and nonneoplastic groups.
We aimed to determine the morphologic characteristics of these 2 groups. Histologic and immunohistochemical features were evaluated on the original biopsy specimen from 37 ASL cases, and the results were compared between neoplastic (19 cases) and nonneoplastic (18 cases) groups, which were determined based on the follow-up histopathologic findings.
Mitosis, vertical nuclear growth pattern, no perinuclear halo, indistinct cytoplasmic border, primitive cells in the upper third of the squamous layer, p16+ cells in the upper two thirds of the squamous layer, and Ki-67+ cells in the upper two thirds of the squamous layer were significant indicators for neoplastic ASLs. Of the 19 neoplastic ASLs, 16 (84%) had 5 or more of these 7 indicators. The majority (16/18 [89%]) of the nonneoplastic ASLs had 2 or fewer indicators. Determination of the histologic and immunohistochemical characteristics is useful for distinguishing neoplastic and nonneoplastic ASLs.
Although it is not well-defined, the diagnosis of atypical squamous lesion (ASL) often is used by pathologists to describe histologically borderline conditions, including neoplastic and nonneoplastic processes in the uterine cervix. [1] [2] [3] The category of ASL includes various conditions, such as atypical repair or reactive changes, atrophy, atypical immature metaplasia, transitional metaplasia, and dysplasia or carcinoma with metaplastic changes. Some of these conditions are still under study in terms of their cause, biologic behavior, and relationship to human papillomavirus (HPV) infections. 1, [4] [5] [6] Besides the fact that ASLs are loosely defined, their biologic behavior often is difficult to predict by histopathologic examination because of a lack of morphologic criteria for distinguishing neoplastic from nonneoplastic processes. Accordingly, ultimate final evaluation of individual ASL cases usually depends on the subsequent diagnostic histopathologic findings, clinical follow-up data, or both.
Continuous efforts have been made to describe histologic and cytologic features that potentially could separate neoplastic (or malignant) from nonneoplastic (or benign) groups in ASLs. 4, 7, 8 These features include atypical nuclei, nuclear enlargement, hyperchromatism, increased nuclear/cytoplasmic ratio, irregular nuclear contours, obvious mitotic activity, atypical mitosis, nuclear vertical orientation, lack of maturation, perinuclear halos, and nuclear grooves.
Some investigators use HPV detection and subtyping for discriminating neoplastic from nonneoplastic groups in ASLs. 1, 5 However, it is well known that more than 20% of the female population is estimated to harbor HPV without developing significant disease, malignant or benign. 9 Recent studies show that HPV-related overexpression of p16 INK4A , a cyclindependent kinase inhibitor, is critical in developing cervical neoplastic lesions, such as cervical intraepithelial neoplasia (CIN) and invasive squamous cell carcinoma. Overexpression of p16, detectable immunohistochemically in these lesions, [10] [11] [12] [13] [14] [15] is considered to be due to E7 protein production after HPV infection. E7 protein inactivates the retinoblastoma gene (pRb), which releases p16 from negative transcriptional feedback by pRb, resulting in enhanced p16 transcription. 9, 10, 15 Therefore, assessment of p16 overexpression might be more specific for discriminating neoplastic groups of ASLs than HPV detection.
Another marker widely available for immunohistochemical evaluation on various lesions in the uterine cervix is a proliferation-associated antigen, Ki-67. Ki-67, a nonhistone protein, is not specific for the cell cycle phase 14 and usually is expressed in the second or third parabasal layers and rarely in the basal layer of the cervical squamous epithelium. 2, 3, 14, [16] [17] [18] [19] The methods for grading the staining results vary among investigators, [1] [2] [3] 13, 14, [16] [17] [18] [19] [20] [21] [22] [23] [24] [25] [26] [27] [28] and some are confusing or even laborious, requiring image analysis instruments. Among the various Ki-67 assessment methods, qualitative assessment of Ki-67+ cells in the upper two thirds of the epithelial layer is reported to be superior to HPV polymerase chain reaction in detecting cervical neoplastic lesions because of higher specificity; Ki-67+ cells are not present in the upper two thirds of the epithelial layer in cases of subclinical HPV infection. 2, 13, 14, 16 In the present study, we evaluated various histologic and cytologic features in the original samples of ASL for their ability to differentiate neoplastic from nonneoplastic lesions as determined by subsequent tissue diagnoses or sufficient followup with multiple cytologic tests. We also evaluated the immunostaining patterns for p16 and Ki-67 of the original ASL samples with an easy and clearly defined method by determining the presence or absence of positive cells in the upper two thirds of the squamous epithelial layer. The goals and objectives of our study were not only to make a clear distinction between neoplastic and nonneoplastic groups but also to eliminate the ASL category for lesions in the uterine cervix through the application of morphologic and immunohistochemical criteria.
Materials and Methods
After obtaining approval from the institutional review board, 37 consecutive cases with an original diagnosis of ASL made between February 2000 and March 2002 with sufficient follow-up information up to September 2004 were selected from the files of the Department of Pathology, Olive View-UCLA Medical Center. During the same 2-year period, 62 (7.4%) of 843 cervical biopsy specimens reviewed by our surgical pathology services had a diagnosis of ASL. However, 25 ASL cases were excluded from the study because of insufficient follow-up data.
Based on the final diagnoses, cases were classified into 2 groups: neoplastic (19 cases) and nonneoplastic (18 cases). The cases with a final diagnosis of high-grade squamous intraepithelial lesion (HSIL: CIN 2 or worse) were classified as neoplastic; cases with cytologic or histologic evaluations consistently revealed at most as CIN 1/lowgrade squamous intraepithelial lesion (LSIL) were classified as nonneoplastic. In contrast with the neoplastic lesions of HSIL (CIN 2 and CIN 3), CIN 1/LSIL generally is considered a biologically distinct entity characterized by higher rates of spontaneous regression and nonintegrated HPV status. 29 The following 7 histologic and cytologic parameters of the original ASL sample were recorded for each case: (1) mitosis: any mitotic figures, normal or abnormal, present or absent, in the squamous epithelium; (2) nuclear appearance: predominantly hyperchromatic (>50%) without recognizable nucleoli or predominantly vesicular (>50%) with recognizable nucleoli or nuclear grooves; (3) nuclear growth pattern: predominantly horizontal (>50%) or predominantly vertical (>50%); (4) perinuclear halo: present or absent with a dense cytoplasmic rim; (5) cell border: distinct or indistinct in more than 50% of the squamous cells; (6) primitive cells: cells with a nuclear/cytoplasmic ratio of more than 50%, present or absent, in the upper third of the squamous cell layer; (7) inflammation: neutrophils or lymphocytes, present or absent, in the epithelial layer.
Immunohistochemical stains, performed by using paraffin sections of the original ASL diagnostic samples with primary antibodies against p16 (monoclonal, dilution 1:50; BD PharMingen, San Diego, CA) and Ki-67 (monoclonal, dilution 1:40; DAKO, Carpinteria, CA) were reviewed and evaluated as follows: (1) p16+ cells, present or absent in the upper two thirds of the squamous epithelial layer; (2) Ki-67+ cells, present or absent in the upper two thirds of the squamous epithelial layer.
H&E-stained and immunostained slides of the 37 original ASL samples were reviewed independently by 2 experienced gynecopathologists (N.O. and C.A.) without knowledge of subsequent histopathologic diagnosis or outcomes. The discordant cases were rereviewed by both pathologists to reach consensus.
For cases with ASL to be included in the study, the following follow-up information had to be available: (1) comprehensive histopathologic evaluation by conization or hysterectomy or (2) accelerated serial cytologic evaluation with at least 3 Papanicolaou (Pap) smears and/or 3 colposcopic assessments with cervical biopsy and/or endocervical curettage.
The Fisher exact test was performed on 9 individual factors (7 histologic and cytologic features and 2 immunohistochemical staining patterns) for their ability to distinguish neoplastic and nonneoplastic groups.
Results
A summary of diagnostic procedures and follow-up data for all cases is listed in ❚Table 1❚ and ❚Table 2❚. For the cases in the neoplastic group, the original ASL diagnosis was made by cervical biopsy (9 cases, including 1 case with biopsy followed by endocervical curettage) or endocervical curettage (10 cases Cells that were p16+ (cytoplasmic and nuclear staining) were detected diffusely in the squamous epithelium of neoplastic ASLs ❚Image 1C❚ and ❚Image 1D❚, whereas only occasional basal and parabasal cells were p16+ in nonneoplastic ASLs. Ki-67+ cells (nuclear staining) usually were scattered and evenly distributed throughout the squamous epithelium of neoplastic ASLs ❚Image 1E❚ and ❚Image 1F❚. In contrast, in nonneoplastic ASLs, we noted that only basal and parabasal cells in the uterine cervix were Ki-67+ ❚Image 2B❚.
Discussion
There are many borderline lesions histologically, biologically, and clinically in the uterine cervix, 30 including relatively newly proposed categories, such as atypical immature metaplasia 1,5 and transitional metaplasia, 4, 6, 30 whose biologic and clinical characteristics are yet to be determined. Also well-known is the fact that there is substantial interobserver variance in the interpretation of histopathologic findings of uterine cervical lesions. 31 Using the loosely characterized diagnostic category of ASL in this already complicated field of uterine cervical pathology potentially might create further confusion. However, many pathologists have been using the diagnosis of ASL for describing these borderline lesions in their routine practice. 32 In the present study, we clearly demonstrated that ASLs can be classified into 2 groups, neoplastic and nonneoplastic, based on their histologic and cytologic and immunohistochemical features. We strongly believe that clear distinction between neoplastic and nonneoplastic ASLs is more valuable and clinically relevant than defining ASLs.
Among 7 significant indicators, the presence of mitosis is one of the histologic and cytologic indicators for the neoplastic group. In most cases, the areas of ASL were so limited (<1 mm in greatest dimension) in the original biopsy specimens that we could not practically quantify the mitotic figures per microscopic field. Instead, we recorded the presence or absence of mitosis (any mitosis, normal or abnormal) in ASLs. Although only abnormal mitotic figures are considered indicators of CIN in some reports, 1, 7, 32 the presence or absence of mitosis was proven to be one of the indicators of neoplastic ASLs in this study.
The presence of p16 INK4A + cells in the upper two thirds of the epithelial layer was a significant indicator of neoplastic ASLs, which is consistent with reports of strong and diffuse p16 positivity in high-grade squamous dysplasia and cervical squamous cancer. 10, [13] [14] [15] 33 There are numerous methods for evaluating immunostaining results of Ki-67 (or MIB-1) in uterine cervical lesions. Some investigators reported qualitative methods, 2, 3, 13, 14, 16, 27 and others described quantitative methods by manual counting 18, 24, 26 or image analysis. [19] [20] [21] [22] [23] 25, 28 The quantitative methods usually are time-consuming and laborious and have been reported as not practical or not providing useful data for the clinical and biologic distinction of lesions. 3, 16 In the present study, qualitative assessment of Ki-67+ cells in the upper two thirds of the epithelial layer proved quite useful in distinguishing neoplastic from nonneoplastic ASLs. This method, similar to those used previously by other investigators 2, 3, 13, 14, 16 for evaluating squamous intraepithelial lesions, squamous metaplasia, and atrophy of the uterine cervix, was simple and easy and required no special instruments. Significant correlation between the Ki-67 staining results evaluated with this qualitative method and other important markers, such as cyclin E, p16, 13 and MN antigen, 14 also has been described.
Evaluation of the results of p16 and Ki-67 staining requires caution, especially in poorly oriented sections. However, the distinction between abnormally positive cells in the upper two thirds of the squamous layer of the neoplastic group and positive cells in the basal and parabasal locations usually is easy based on their distribution patterns.
Although only cases with sufficient serial follow-up evaluations were selected for study, there might be a chance of misclassification, especially the cases in the nonneoplastic group in which the final diagnoses often were made by using less invasive procedures. We are planning careful follow-up for those patients while we accumulate more cases in this gray zone of ASLs.
Histologic and cytologic and immunohistochemical indicators are presented for distinguishing neoplastic and nonneoplastic ASLs. Precise recognition of these indicators could allow us to eliminate ASLs as a diagnostic category in uterine cervical lesions and promote a more efficient decision-making process in the clinical management of patients. ❚Image 1❚ E and F, Immunohistochemical stains on the same specimens as in Images 1A and 1B demonstrating scattered and evenly distributed nuclear positivity throughout the squamous epithelium (E and F, Ki-67, original magnification ×400). These two cases subsequently were diagnosed as cervical intraepithelial neoplasia 3 (A) and invasive squamous cell carcinoma (B).
A B
❚Image 2❚ A, Atypical squamous lesion with histopathologic and cytologic features of infrequent mitosis, vertical nuclear growth pattern, perinuclear halo, distinct cell border, and primitive cells in the upper third of the squamous layer (H&E, original magnification ×400). B, Immunohistochemical stains on the same specimen as in Image 2A demonstrating rare positive basal and parabasal cells (arrows) (Ki-67, ×400). This case subsequently was diagnosed as benign.
